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Abstract: A hyperspectral imaging system was developed for detecting various common defects on citrus.
Citrus with end rot, insect dot damage, rot damage, thrip scars and normal citrus were chosen.
Hyperspectral images of citrus samples and principal component analysis (PCA) were used to confirm two
best wavelengths (615 nm and 680 nm). PC2 of PCA was selected to classify the images. Finally, the
detection algorithm combined PCA and band ratio was developed and achieved an accuracy of 94% . The

results showed the feasibility of the proposed method.

B4 HOM

Key words: Citrus Defect detection

515

IR il 3 73 G K R B B N T A A
Z— 38 BT SN AT LA K R A
FIR iz o 5, T L W LA v L2 5 o R i A
W T UG AR AT LU A= Wit G i iy N AR
SEAT AT, PIAT D15 B F0 G AL BEHAR
ORI 3, 2 — POk ) 22 B — MR R R AR S
SORAE  RBCEE B K BB Z 45 e R I 5 , T A
DY €t TR AU PO R b/ Wi B MR SN S T

PR H . 2012 -09 18 &I HI. 2012 - 12 -04

Hyperspectral imaging Principal component analysis
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Fig.1 RGB image of defected citrus

(a) IEH (b) I (o) MK (d) #BIE  (e) Hi
1.2 BRIERGRSE

ARG ) MR F A 2 s B 5 T OIS
R OLIE R RGE R, B RG AL 7F =
Specimen 3 A 1Y ImSpector VIOE B &= Y6135 &A%,
FIFARH 400 ~ 1030 nm % BN Y moBig B , ek
I3 HEAR 2.8 nm, BEETEIE 30 wm , A7 RO SE K JE
14.2 mm, 25 [B] 0 BRI 2R/ T 9 pmy; — &
150 Wiy SCHOTT DCR I BGEF i 3 X1 Al 42 it m Ul
VLN B — 4 A 672 M A UG R L FE CCD
PFHHL( Hamamastsu ) ; — 2 K 16 25 BT EAL (HP,
IntergCoreTM2 4400 @ 2. 00 GHz, RAM 2.00 GB),
FEOGIESOE R BEE LA 512 MK, BERS
BTSRRI R R AR D DLk 5 [ R
EMPREDCH T, FroRER 0 G BE & 4
SEARR T YOGS B AL B AR E B BT B AE
Bk 3 foR,
1.3 BRIEHERE

FEUCRAE 12 DHIRGREAS  FE S ICE Tk &
F5 b4 R, R 3 MR . TR DL GO R
AR, TRACARAE DGR 00 B B2 B0 4 i ik 1615 Sk B
DI TE] LA ORAIE G T AT , 5 080 858 G- 306 25 1) 3ok
DU R R B, it Z2 W 8 S S8, e
T B O ) [H) A 0.08 s, i ik F 5 48 17 3
3mm/s, Y 40. 5 cm, B R R LR RE BRI 2% 7E
ey SR IE e L (R A EEEN T NIIE/ I EEE il
23 () PR R AR ASOEIE K R OEEE B, S

B2 e R 2R G i 2 ]
Fig.2 Schematic diagram of hyperspectral imaging system
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Fig.3 Data cube of hyperspectral image
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Fig.4 Reflectance spectral curves of ROI on citrus surface
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Fig.9 Results of combined band ratio and mask algorithm
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Fig. 10 Flow chart of detection of defecting citrus
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Tab.1 Detection results of defected and normal citrus
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